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Propeller Activity Factor
. , . p?
Geometric Aspect Ratio of Aircraft Wing = §—~
llumher of Propeller Flades
Wing Span - Feet.,
Drar, Pounds
Propeller Diameter, Feet.
Oswalds Equivélent Aircraft Span Efficiency Factor
Fuel, Pounds
Equivalent Parasite Drag Area, £l
Altitude, Feet
Constant
Mumber of Propellers
Mormal Rated Power, Shaft Horsepower

Thrust Coefficient

Range, Nautical Miles

Rate of Climb, FPM

Rate of Descent, ft. per minute.
Fuel Weight/Gross Weight

Wing Area = Square Feet

Shaft Horsepower

Torque Coefficient

Thrust Horsepower Available, = T x V
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SYMBOLS

Thrust Horsepower Required
Velocity, Nautical Miles per Hour, True Air Speed.
Velocity, FPS

Propeller Tip Speed - FPS
WG

Disk Loading, lbs/sq.ft. =
N7TDp2

e

Sea Level Static Thrust
Propeller Disk Area

Airplane Weight, Pounds

Thrust Loading, 1bs/sq.ft.

Propeller Efficiency

Mass Density of Air, Slugs/ft>

SUBSCRIPTS

Refers to Engine A
Available

Refers to Engine B
Climb

Descent

Engine

Fuel
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SURSCRIPTS
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t
- Tnboard
0 - Standard Sea Level or Outboard
P - Propeller or Propeller Shaft

R - Required

T - Tip

# - 8 Engine or Total
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SUMMARY

i
a

This report provides an aerodynamic analysis and outlines
methods used in obtaining the aerodynamic "RF" for the
soLution of the optimum transport propelloplane under
contract Nonr 1657 (00). The combination of aerodynamics
and weights "Rp" (Reference 2) by the method described in
Reference . vyielded the optimum aircraft,

Minimum gross weight was considered to be the criterion
for optimum selection. A ihree view drawing of the optimum
aircraft is provided on the following page.
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WRERAL COVSTDERATIONS ARD ASS'PTIOND

Eneine Charactaristics

teneralized shalt turbine engine characveristics according
to Reterence 3 for tnz year 196% were used. Specific fuel
consunrtion versus b NRP cwrves are repeated in Figure 2
for easy r~ference.

The eoniribution of turbine jel thrust to forward [lisht
s rob considered. since its effect was small

rt speeds erncountered and insienifaicant on a
s

Gear Box "Derating"

As a result of the gear boxes teing derated, the power out-
put per two engine combination is limited to 75 percent of
sea levei NRP.

Drag
The equivalent parasite draz area, f, was computed tc be
1.2 ££¢ in cruise confiruration with external fuel tanks.

This value was assumed constant for the matrix of possible
aircraft considered.

Power Required

Airnlane thrust horsepower required is defined by the fol-

lowing expressions
W
e G
Wg\S

Vg
THPP . Po :
96100 3 )7 ARev &
Po
Wg
(%)
G ‘S")
Let K = 1
3.47 ARe (1)
f = Ll.2 (see 2.3), then
e.
7 . Po & , K
r 3330 Py (2)
Po
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2.l Power Required (Continued)

Equations (1) and (?) are plotted on the following naces
(Figures 3, L, and 5) vermitting the solution of THP,. for
selected values of p/pg, V, Wg, Wg/S, and AR. Figure 6
shows the assumed variation of e with AR, beins reproduced
from Reference l.
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In order to describe the available thrust horsepower
characteristics of an aircraft, the following must he
known.

1, Installed Horsenower

2. Propeller Diameter.

3. DBAF

s Tip Speed

Y. Altitude

6. Type of Propeller, i.e. Single or Dual Rotation

7. Propeller Characteristics, i.e. Variation of
Propeller Efficiency with Forward Speed.

Ttems 1-3 were obtained on the basis of the 6000' 95CF
hover ceiling requirement and minimum power package weight.
A complete discussion of this is contained in Reference 2.

Items ;-5 Variables.

Ttem 6 Dual rotating propellers were used,
Item 7 Propeller characteristics were obtained from

Reference 5.

For purposes of illustration, Figures 7 through 10 show the
variation of propeller-efficiency and thrust horsepower with
forward flight velocity at various percentages of shaft horse-
power for the optimum aircraft (Figure 1). -
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2,6.1

Enyire Operation

The %ransnort pronelloplane under consideration provides for

a total of 0 engines and L nacelles (2 engines per nacelle).
When cruising at less than full power, a number of nossible
operating combinations exist. It is the object of this
section to determine a schedule of engine operation which

will require the least fuel and still be consistent with safe
operating nrocedures. The assumption is made that the applied
thrust must at all times be symmetrical; therefore, engines
nust be shut down in pairs and propellers must be feathered in
pairs.

Engine Operation Within a Single Nacelle

Let the 2 engines be denoted A and B, then

FUEL SFCygr SHPp = SFCy SHPy + SFCp SHPp

HR
FUEL SHPp SHPg
==t . G&f = s Fin —B
SHPp - MR SFONET SFCp SiiPp + SFCp 5HFp
SHPy, + SHPR = SHPp
SHP SHP
let Ry = et Rg = il then, Ry + Rp = 1.0
SHPp SHPp
Also, (% NRPy) + 2(% NRPg) = % NRPp (3)
SPCNET = SFCA Ry + SFCB RB (LL)

Ry  SHPy % NRP,

R ~ WP - % WEPg (5)

Using the specific fuel consumption characteristics of Figure 2,
the SFCygr is plotted against % NRPp for various Rp/Rp in

Figure 1l. It is seen that the operating procedure for minimum
fuel oocurs when both engines are operated at the same NRP.
Below S0ZNRPp the procedure for minimum fuel consumption is to
shut down one engine completely, thereby operating the remaining
engine at a high % NRP and consequently lower specific fuel con-
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For the total reanired pover faliing in the ranee of 7% to 100%
of available nower., there are two possible cperating probedure

1. Maintain ali # engines at the same % NRP.
2. Maintain one pair of nacelles, say, the outboard at
100%NRP wnile varving the inboard as required.

To evaluate these two possibilities, the following equations
are developed.

Le* ubs.ript, i, denote inboard,
subscript, o, denote outboard,
ubscript, 8, denote 8 engine or total.

!J) \_l) v

TOTAL FUEL _

SFC; SHP; + SFC, SHP,

e
B, SHP = I%E s therefore
THP;4 THP .
EQIA%EEHEE = SFC  + src =2 (6)
: M
i 0
L "
Let R: = .____T.l. R = no Th
- THPg  ° 0 T THPg el
ik g
THP{
R4 _ﬁ_«u’
e e {
Ro THP, ()
Mo
THP; + THP, = THPg (8)
Combining (7) and (8)
n Ry
THPg 71— THPG 7
i 0
THP —— L=
. ) Ri M, ° i i, i)
] RO T]i RO 'F]‘{
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2 Ot 3 NRP? « 75-100% (Continued)

and substitutine these in (6)

From Equation (7) and (£)

uF M
=Ry * =Ry = 1
uk ng

From Equation (7)

R % NRP;
Ro % NRPao

Also,

3

1 M 1 .
-%';é % NRPg; + = ~§ % NRPg, = % NRPg

CONFIDENTIAL

Ri Mo

FIEL SFC; R, 6, Ty
TP - R My Ry ‘Eg) e (E} , Mo
KRO N3 Ro N3/

(10)

(12)

Using the above relations the two possible operating procedures
evaluated on two representative aircraft (Figure 12).
seen that the minimum fuel is required when both inboard and

outboard nacelles are maintained at the same power (Alternate 1),

It is

60-030 €
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2.6,3 % NRP® - +0 to 759

In this rance the followin~ enmine operatins allerratives

exist:

1. 8 enpgines operating at same % NRP.
2. 6 engine operation as follows: (Assume 2 outhoard
engines shut down.)

a. All 6 engines at same
% NRP, that is, Rj/R, = 2

b. Maintain single outhoard engines at
100% and vary inboard as required.

Equations for 6 engine operation are obtained in similar
manner to 2.6.2.

P 1 Mo
.%.ﬁ% % WRPgy + o % NRPg, = % NRPg (13)
R % NRPgy

1 5 {1l)

Ry = ° T NRPgo

Evaluation of the above operating procedures is provided by
the same two representative aircraft (Figure 12). Minimum
fuel requirements are obtained in this range by operating six
engines at the same power (Alternative 2a).

2.6.0 % NRP 50% or Less

From the preceding sections it has been found desirable to
shut down engines whenever possible and to operate the remain-
ing ones at the same percent of power. In view of this, then,
the possibility of operating 6 or 8 engines in this range may
be eliminateds The two remaining alternatives are:

1. One pair of propellers feathered, L engines in
2 nacelles operating.

2. L engines in l; nacelles operating.
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4 NRP 50% or Less (Continued)

The apparert advantage of operating half of the propellers at
hizher power and, hence, higher efficiency must be weilghed
arainst the increased draer of the feathered propellers.
From Reference 6 for a three tladed propeller,
0
p v Dp° Tg
3

and for a six bladed proneller,

ATHp, = —%%;%— , Or
i 2

. va DP TC
L TET

For evaluating THP, the following conditions are assumed:

1. Turbine torque is zero (assumes the use of shutters
or vanes); therefore Qg = 0,3 70 = 85, and Tg = .008.,

2. Comparison is made at sea level standard conditions.

3. Comparison is made at minimum mission speed of 260 knots.
The expression for 4 THP, is, then, A THP, = 1,96 ng
The increase in available THP for the same SHP that would result
from supplying the required power by one propeller at higher

efficiency rather than two at reduced efficiency is listed in
the table below for representative aircraft.

Corresponding THPr due to the feathered propeller is also tab-
ulated for comparison,
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2.6.L 4 NRP 50% or Less (Continued)

Wy Wg Vg Dp ATHP, | A THP
Lo | Loooo | foo | 20.36 1300 £10
P0000 | 100 | 27.80 2200 1620
100 | 140000 12.86 300 320
80000 18,20 1,00 615

From the above table there appears to be little advantage in
feathering propellers. Furthermore, the selection of the
optimum is facilitated and not affected by considering all
propellers in operation.

2.6.5 Fuel Consumption

This section provides the method used to calculate fuel
consumption with engines operating according to the schedules
for minimum fuel of the preceding sections.

TOTAL FUEL THP; THP,
TOTAL FUEL . gpg. + SFC 1
AR L3 o (15)

?.6.5,1 8 Engine Operation

For a given flight condition the total required THP is evenly
divided between inboard and outboard nacelles, thus,

TOTAL THPy = THP; + THP,

"'Ii= noyand

SFC; = OSFC, ; therefore

: THP
TOTAI_H.R FUEL . gpg L or
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2.0.".1 & Hneine Operation (Continued)
Phe calctlation nrocedure 15, then
a. dead TP, at rtac piven flipht condition (Figure 3 or L)
b. Read percent of normal rated power of propeller shaft,
% NRPp (Figure 7 or 9 ).
. Readv} 2t SIRPp (Figure f orl0).
do % NRPe = % NRPp for & engine operation. Read SFC
at NRPs (Figure 2o).
2 oPxSl? Engine Operation

The total required THP is not evenly divided between inboara
and outboard nacelles; however it is convenient to determine
a relationship for total fuel/hr which is independent of
individual nacelle operation, hence,

TOTAL FUEL | opo 2T hera
HR uk:

THPy Total required thrust horsepower
ng = propeller efficiency for  engine operation and
is read at the percent of & engine normal rated
power. This relation is based on the assumotion
that

THP, THP1 THP

r o+

ng L1 Mo

0

Although the propellers are operating at different
efficiencies, the compensating variation of THF:
and THP, is sufficient to make the assumpition rea-
sonably valid for the matrix.

SFC = effective specific fuel consumption and is read at
% NRPg
.75

with reference *o equation (13) with all 6 engines
at the same % NRP,
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2.Co%.0 O Engine Cperation (Continucd)

) 7 NitPa
Coim, I
2ng  Lng
The denominator,
lnm; o Ing
o W

when checked over the matrix is found to remain nearly constant
y

at <75

Fuel/hr is calculated as follows:
3. Read THPr at the given flight condition (Figure 3 or Lj.

b, Read percent of ? engine normal rated power,
4 NRP  (Fiqure 7 or 9).

c. ifead mg at % NRPp (Figure £ orl0).

do Read SFC at % NRPp (Figure 2.).

NS

2¢6.5.3 L Engine Operation

The total required THP is evenly divided between inboard and
cutboard nacelles, thus,

TOTAL, THP,

THPi + THPO

ny = M, and

I

SFCy SFCq 3 therefore

TOTAL FUEL _ gpg THPy
HR
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7ebe"ed & Bngsne Operation (Continued)
Calcuiaie total fuvel/hr as fillows:
a. Read THP,. at the riven flight condition (Fipure 3 o1 L)
be  Read percent of normal rated power cof propeller shaft,
% NRPp (Figure 7 or 9).
c. Read7] at ENRPp (Figure & orl0).
do % NRPg %—HEEB . Read SFC at % NRP, (Figure 2).
2.646 Engine Operation

The followineg tablc summarizes engine operation.

Sea Level Operation

R % NRP AT
o ‘FQEJ ! ENGINE OPERATION | ¢ NRP/ENGINE WHICH TO

- READ SFC
100 - 75 Erigines can not be operated in this range due

to gear box deratinge

tc 50

50 or less

¥ Engines at same
% NRP

6 Engine Operation

6 engines at
same % NRP

li engines at
same % NRP

All propellers
operating

75 to 62,5

li engines @ 7%
2 engines ¢
100 to 75k

6 engines- 75
to 67%

li engines -
100% or less

Same as 8 engine
% NRP

% NRPg

—=

i NRP8
215

% NRPg

s
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2D
25.000" Operation
% 0 ENGINE % NRP AT
t-r,___i;“l ®| ENGINE OPERATION |% NRP/ENGINE WHICK TO
Al READ SFC
100 - 75 © engines at same 200 - 78 Same a3 8
% NRP engine % NRP
75 « 50 & engines at same 75 - 50 ? Engine % NRP
% NRP 75
50 or less |l engines a® same 50 or ess |8 Engine , 4P
% NRP o5
All propellers
operabing
2N Rate of Climb
Rate of climb is oblained from the expression:
R 33000 - : 0o
2 - ‘JQWE"“ (THP, - THPy) (:6)
Figure (13) is a praphical solution of equation (&) for rapid
carculation of rave of climbe. The maximum rate of cliimb is
obtained at the velocity where the difference between THPy and
THP,. is preatest.
2.8 Rate of Descent.

Equation (17) defines airplane rate of descent with power one

R 000 ' -
"D’ = }'QWE—' (THPI' - THPa) (-L()
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sideration, =iis ratio was found 1o remain essentially constan®
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oC SPECIFTiD alRCAAFT PERFORMANCE AND MISSION REJUIREMENTS

Nl

The specified aircrafs performance and mission requirements are

]

ct

]

[o

T
1]

—

[

=

Jal itequired payioad is ' 0.0 ibs. cutbcund and 4000 lhs. return,
3a7 Hover ceiling 60001, 9:°F,

Cruise speecd 300 MPH mnimum {240 inots).

o
L]
\r

Misszon per Firmure 1l,

o
o
~-

\
\
4 Sea Level

.

)y M M
349 NaMio : ,

Figure 1lL.
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1,5, Siarring Iiel

~0 _ ol

A starting and maneuvering time of 2 ninutes per f.ight ieg is
assumed, guving a total of I minutes., During this time @ engines
are assumed -0 be operating at 75% NRP, It is further assumex
that the operaiion 1s at sea lievel,

SFC () (SHP)

Fs

"
==
s

SFC =

de—

OGS e

[9)

O
SHP = 75% of totel installed power
P = L0267 SHP
3502 Reserve Fuel

Reserve fuel is assumed to be 10% of total fuels

S ole Climb Fuel

The fo.lowing assumptions are made regarding ciimb fue:,

g A -lirb to 25000 feet in the shortest time is assumed
mosl economizal.

b. Rate of climb at sea level is calculated with R engines
operating at 75% NRP due to rear box derating.

2o Hate of c¢limb at 25000° 1s caicuiated with € engines
cperating at 1004 NRP (100% NRP at 25000 feet is equal
to 60% sea level NRP, Reference 3).

de A linear variation of SHP, SFC, V¢, and R/C between sea
ievel and 25000 ft. is assumed.
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¥ oavererse laimb oselcoity beiween S L. an

F . P o V=R~ prld T 7 N D ol
fecr for maxioum ra*e of clino.

Ro = Ranpe credi’ during climb.

[
s
iH

25000 feeto

= Averace rate of climn between S.L. and 25000
(Refarence t6 Secticn Zo7)

HP = Avera-o OUP rotween S.L. and 250007,

teiveen S,L, and ZG0O0GH,

cesceni fuei i3 rased on the follswing assamphiong,

o]
a
=
(¢}
=]
;
s
o
(B
%
=

as date of testen%,. R'D. is constant at 72500 fr ‘min.
ve  Dezcont velomiiy, Vp, = 0 knote,
o Mcst eronomical engine operation per scetion ¢.6 13 assumii,

)

do A Lincar variation of SHP, and SFC between 25000 and S.lL.
1% assuamed,

Rp = Vp g Vhp = 300 knots

D AH = 25000

% = 2500 fi/mine
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v 5 05 s S~ el ' TN & s Tkle
Vo @ averane Zilmb veicuity belween Se.l. and Z50UC

fern for maximwn ra*e ¢of climo.
i~ = Ranre credi’ during climbt.

OY = 25000 feet.

= Average rate of climb beitween S.L. and £5000!
{Reference to Section 7.7)

SIP = Averara OHP retween SoLs and 28000°,

SKC = Averarce EFC heiyeen S,Le and Z000GCT,

N

Calcuzation of descent fuel i3 rtased on the followine ass

T
'%
3
i
<@

2. fate of Jescent. R'D. is constant at 2500 £t ‘min,
p. Des-ent velonrty Vp, = 00 knoise

Mcst eronomical engine operation per seocfion 2.0 15 assumed,

do A lLinear variation of SHP, and SFC between 25000° and S.L,
17 assumed.

RD-§ig SHP where

ft

ip = Vp ,gunﬁu VD 302 knots
O s
i AH = 25000

= 2500 fi/mir.

[wlii=y
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Jakaly
3 &7 T, -
.‘D l.ookd
SFC m  Avkrace Tepmee s SG00RT anld 3ok
SHP = Averave boigesn SR0000 and S.L.  day re o artained
feon equation (170,
30505 Cricsing Fuel - 25 J0G!
F 1 . - -(.,.\(\, . it I :_ h
1 oYy e e Lranse = e where
ael tar 7 W\ A \7’ h.R / P [§
f‘u!-'“\ . . “ .
:s obtained according to Sectisn 2.6.5
{R/
V s crulge velonity, Tu 1z zalected for minimum
fuel,/ni le. cut 2ccording bo mission raquirements,
in no case less than 26C knote,
R = 5o Rp (NoMi
Bl Cruising fuel - Sea Leve]
5 . . . Ko fuel .
Fuel for sea lewvel cruize s o L&«i \ whera
y iR,
Fusl. : \ 5 . N .
=2 ) iy sbtaineo according to Seciion 26665
HR
Vo i3 wralse velocily for minimam Cuel/mile, and equal
to or rcrester than 60 kmots,
R = 7l N.Mi
36507 Return Balf of Mission

The return haif of mission is identical to the cutbomd ralf
exeept for the gross weight which is reduced by the amount of

the fuel used for ibe first haif and LOOC lvs. payload. The
predominant effect cf the lower pross weight is in the reduction
of induced drap of which the term "K" (Section 2.4) is a function.

For the purpcsc of determining outbound fuel requirements for the
matrix ranpge of wing leadines and aspect ratia a plot is made of
fuel versus "K". Figure (15) is such a curve presented for pur.
poses of iliustrstion. From this curve the half mission fuel can
be read for my combination of W/S and AR, Also, from this same
curve the return fuel can be read at the new value ol” "K" fer the
return half,
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The ranse of parameters considered is outlined relow (Figure 19

Gross Thrust Aspect Wing Tip
Weiaht Leading Ratin  Loading  Speod

Fipgure 16.

5.0 VMODEL 10L8-A, OPTINUM ATRCRAFT

Physical characteristics and performance of the optimum
aircraft are tabulated below,

GEEES Well ghit caomemoisle o s s srsnas  7ls250 Lbs.
Fuel Weight ccoosesonsecsosess 114200 1bs,
Empty Welght ocseccsnsescsnsas 51,290 lbs,
Installed HOrsepower cece...o. O engines @ 3750 NRP
Disk Loading oesessossasanars: Oopl LS/ /sqslbe
Tip SPEed ocasseseserossosas .eo 900 ft/sec
Propeller Diameter ceacsssesos 18:6 fto
Now BLAAES tesslslslslabilorsien s oles s O
AGHIALET FACHOT & osteisatn oo 80 0 g L35
Wing Loading ocessceceoseossasa 90 1b5/5qeft
Aspeiet, RA10 wxwssenossssacsss On5
W ATE A NFa o 1a:s s [eforeleleleRelete coeena 192 5q.ft.
SIPATI 5 3 lolo (5 5l sla s/0Rds sl s wlee sl [lw e

A
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NODEL 1047 -A, OPTINUM AIRCRAWT (Continucd)

Stall Speed, Sea Level Standard, Pouor Off ceew 125 kis.
Cruise Snced, Sea LeVRL seeconsssssscesansoanen 200 kise
Cruise onted, GOGHT oo oo vt 55 o8 s amwle s uteloeo 00 HEES
Maximun Speed. Sea Lavel {75ZNHP) sveecoosessos 350 ktse
Maximum Sueed, 25000% (100PMRP) ceoecsovssoosee  L10 kise
Vertical Rate of Climb, 6000, 9%OF,

Maximum Pover cocccseccssscosns BDCC00000000 (G0 JaE
Vertical iate of Climh, Sea Level,

T55H NRP ¢4 53 oo sioratmo@iohs o ae oiois + /e o6 sumaniewiose | 37000 FPM
Rate of Climb, Sea Level, 75% NRP socesecscosss 6300 FPM
Rate of Climb, 250007, 100% NRP seeeocoosssrene 100 FPM
Hover Ceiling, 95° F; NRP cuvesoceonosossosssas 0000 £,
Hover Ceiling, Standard Atmosphere,

ME XU POMEI" oo .e5s o 520 s/a o 0x8 86 5 5 o s o/s s o/ w ols o sisisie. LUTOC Ftia
Service Ceiling, NitP, Gross Weight eeoveesssoss L0000 fto

Static Thrust, Sea Level, 75% NRP coovsossssoss 05000 1bs,
Statie Thrust, Sea Level, 100% NRP

(Over Gear Box Ratingﬁ FE0 000 0d3a0 doaldod 200N INsE
Static Thrust, 6000', 95OF. Maximum

Power, 2 Engines Oub sesscosssssnssscacssens 02800 1bs,
Ferry tanse at 20% Overload, 25000°

Cruise Altitude, 107 ReServe c.ocvsesscsosse 2800 NoMio

Power Required

Figure 17 is a plot of shaft horsepower required and available
for sea lovel standard conditions., Power required for the
transition region was calculated accerding to the method pro-
vided by Reference (7).

Jet Thrust
Figure 18 shows the effect of turbine jet thrust on cruising
fuel economy. As originally assumed, the difference in fuel

consumption is negligible,

Best Cruise Speed

Figure 18 alsc shows the velocity for minimum fuel consumption
to be 260 knots at sea level and 300 knots at 25,000',
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Take-0ff
Distance

Take-Off Distance

Distances required for running take-cff to clear a %0 ft.
obstacle are provided by Figure 19. The methods of References
8 and ; were employed and assume a level, smooth concrete run-
way, sea level standard conditions.

3006

2000 -

Feet
1000

50 60 70 80 90
Weight x 1000 Lbs,

Off-Desipn Operation

Figure 20 shows the range-payload capabilities of this aire
craft when fuel and payload are interchanged. Also, as shown,
the capabilities are further enhanced when an overloaded
running take-off is permitted from home base with a vertical
landing and take-off at the remote base.

MODEL 10L8-B

Contract Nonr 1657 (00) was extended an additional period of
time in order to establish an aircraft capable of meeting the
specified mission and hover ceiling using engines, propellers,
and other components available for production in the year 1960,

Two more requirements of the mission were added, namely:

1. Fuel required shall be computed as 2.2 times the fuel
required for the first half of the mission. This method of
computation is essentially the same as the method used
for the main study except that the small reduction in
fuel required for the second half due to reduced gross
weight is not accounted for.
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2. The specific fuel conswsption shall be increased 5% over
the manufacturer's suaranteed value.

Mission and hover ceiling requirements are met by the use of
water=alcohol injection for the initial take-off. The aircraft
reaches desirn rross weirht of 93000 lbs. for the first landing
at the rcmote tase.

The following tabulation lists the physical characteristics
and performance,

Take-Of £ Gross Weight o o 101,000 1bse

Design Gross Weight o o o o ¢ 6 o 6 o 6 o o ¢ o s o = 93,000 ibs,
Fuel Weilght o' c « 2 &% 6 B B d o o 5 0 o » % oo = 18,500 lbs,
Disk LOAAINg o o o o e o o s s o o o s o o 0 o oo = OL.05 1b/ft%
Wing Loading o o o o o s s 0 ¢ s a o o 0 0 s 4 s s = 90 1b/ft2
Pripelsl e | Difame tePANER SRR TR 18 B e Sl =R e
How Blades) w74 o = o o o o a o o w5 b ai b st = & (Dua’
Mot G Facton s (8 & % ol o o ad e olb o b % 66wk = 135/Blade

Tip Speed 6 ® e & © e O @ O e & @ & 6 & ° & » e O ® = 900 FPS

Aspect Ratio o o « o o o s o s o 6 o o o s o s « o = 0.5

WINEAT®E o« afs o0 o s s w om0 6 oia « o s s = 1032 £t2
STantN SRR IR R L R T I S S S o2l =R OB,
Installed Horsepower: 8 Allison 550-Bl Engines @ 1590 NRP
Water=A1cohol o « o o o « o s o o « s s a s o 0.0 o = 1450 1bs,
Stall Speed, Sea Level, Standard-Power Off + o » o = 125 knots
Cruise Speed, Sea Level « « o o« o » o « s 0 o o ¢ o = 270 knots
Cruise Speed, 25000 feet ¢ o o o o o o s o » o o o = 300 knots
Maximum Speed, Sea Level (75% NRP} o o o o o « o o = 365 knots
Maximum Speed, 25000 fe€t o o o o o o s o o « « o « = LO5 knots
Rate of Climb, Sea Level, 753 NRP « « o « o « o« « o« = 6860 FPM

Rate of Climb, 25000 feet, 100% NRP e 0o o o o o o o SROO FPM

Hover @ 6000 ft., 95°F, Take-Off Cross Weight requires 76% maximum
available power + water/alcohol injection.

Hover Ceiling, Standard Atmosphere, Maximum

Power + Water/Alcohol Injection o « o
Service Ceiling, NRP, WG « o o o o o o o
Static Thrust, Scley 758 NRP ¢ o o » o @
Static ThI‘uSt, SoLo, 100% NRP e 6 o o e o

18,650 ft.
19,200 ft.
106,300 1bs.
127,000 1bs.

.
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6.0 MODEL 10LF-B (Cortinned)

Statiz Thruss. H000 ft., 9%OF, Maximum Power,
2 Bagines Oub o ol a o ale o W 5,0 8 g
With Water/Al:chol Injection Added o o &

Vertical R/C, 6000 £t., 95°F, Maximum Power,
+ Water/Alcohol Injection, WT,0.

Vertical R/C, S.L., 75% NRP, Take-Off Wg o »

Ferry Ranpe @ 20% Overload, 25000 ft Cruise

Ttitude, 10% Reserve o o o « o o o o » o

© ° o o

MODEL 10L8-D

o

-

n

K]

81,950 ibsge
90,000 1hsa
3,950 FPM
1,520 FPH

2,050 NoMi,

A brief investigation was made as to the type of mission that
could be made with Model 1048-A using presently available engines

and propellers,

As specified, 20 percent of the mission is flown at sea level.
With a 6000 1b. payload a mission radius of 270 N.Mi. can be

flown.

Hot Day (95°F) hover ceiling of 6000 feet is met with the

use of water/alcohol injection for the initial take-off and for

the first landing at the remote base,

On the other hand, the specified mission radius of 369 W.Mi. with
8000 1lbs. payload can be met if the hover ceiling is reduced to

6200 feet standard altitude.

The following tabulation 1lists the characteristics of Model 10L48-D.

Take"off GPOSS Weight @ 0 0o 0 o 0o & © © O e ©

Payload © & 6 0 0 ® ® a © 0 © © 0 0 0 ® ©O© © 0
BTG O oy Gu0 0 © 0 0 020G 0 a0 %ad 0o
watﬁr/Al CONOL 4 o 6 6 6 ¢« 6 6 6 6 0 6 o 6 o o
Propeller Diameter + « o o o 0o o o 6 0 o o
Now: Blades! 530 1o o ts s o 5 6 Bl B e 5F &l s on et e
ACtiVitvy Factor o & % 6 o o o % & o o 8 & o »
Tip Speed © 6 ©6 0 0 ¢ © 0 0 0 0 ® 6 o e & 0 o
Engines - 8 Allison 501-D8 @ 3316/Engine, S.L.

Weight @ First Landing o+ o o« o ¢ ¢ ¢ « ¢ o »
Hover Ceiling,,  « «NRP, Standard, Take=Off
Gross Weight (No Water/Alcohol Injection)

CONFIDENTIAL

o ) - - °

S I 1]

83,60C ibs.,
6,000 1bs.
13,000 1bs.
2,900 1bs.
19,08 ft,
8 (Dual)
135/Blade
900 FPS

71250 1bs.

6200 ft.
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MODEL 10L2-D (Continued)

Hover Ceilinp. . « ». Maximum Power (N2 Water-Aicohol
Injection), Take-Off Gross Weight « o o o o o o o o

Hover & 6000 ft., “5°F, Take-Off Gross leight
Maximum Power + H20/Alcohol Injection.

Ferry Range & 20% overload, “50(( ft. cruise
Albitude_« lo% RHecerve o 0o 0 6 o 4 o e o © © o 0o 8

= PROD f,

= 1

4 LKL

The methods used in computing the performance of models 10L8-B and 1048-D
are identical to those used for Model 1048~A except *ha. the manufacturer's
estimated engine performance, including the effects cof jet thrust, were
used in place of the generalized characteristics of Reference 3,

requwres ylth available

Nolio
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